We describe a 26-year-old man treated with azathioprine for myasthenia gravis who developed acute left-sided peripheral facial weakness. Brain magnetic resonance imaging (MRI) revealed enhancement in the left geniculate ganglion and in the intracanalicular and tympanic segments of the facial nerve. Analysis of cerebrospinal fluid (CSF) and serum revealed intrathecal synthesis of anti-varicella zoster virus (VZV) IgG antibody. Although previous analyses of saliva, blood mononuclear cells, serum antibodies, middle ear fluid, and auricular and geniculate zone skin scrapings have shown that a small but definite proportion of patients with idiopathic peripheral facial palsy ("Bell's palsy") have the Ramsay Hunt syndrome zoster sine herpete (RHS ZSH), this is the first confirmation of RHS ZSH by intrathecal synthesis of anti-VZV IgG antibody. In addition, herpes simplex virus (HSV)-1 DNA was found in saliva of the patient on 3 consecutive days. Simultaneous reactivation of two alphaherpesviruses (HSV-1 and VZV) in our immunosuppressed patient underscores the need to consider opportunistic infection as a cause of facial weakness.
Introduction
While no apparent cause is found in most cases of acute peripheral facial weakness (Bell's palsy), several infectious agents require consideration, particularly in immunocompromised patients. The infectious agents include herpes simplex virus (HSV), varicella zoster virus (VZV), HIV, Borrelia burgdorferi (the cause of Lyme disease) and inactivated influenza virus given intranasally [reviewed in ref . 1] . We describe a 26-year-old man treated with azathioprine for myasthenia gravis who developed acute left-sided peripheral facial weakness. Because Lyme disease is not endemic in Colorado and because our patient was neither at increased risk of HIV infection nor had received intranasal influenza vaccine, we focused on VZV and HSV as potential causal agents of the facial weakness. Immunological and virological analysis of serum, CSF and saliva revealed reactivation of two alphaherpesviruses (HSV-1 and VZV) in this immunosuppressed patient, emphasizing the importance of considering opportunistic infection as a cause of facial weakness.
Case report
On 3-12-11, a 26-year-old man with myasthenia gravis of 2 years' duration who had been taking azathioprine 100 mg daily for 9 months developed left-sided peripheral facial weakness associated with a "weird taste" of foods. Three days later, he was treated with prednisone 60 mg/day for 3 days, followed by 40 mg/day for 3 days, 20 mg/day for 3 days and 10 mg/day for 3 days. On 4-4-11, neurological exam revealed right-sided ptosis and minimal weakness of head flexion (longstanding features of myasthenia gravis) and severe left peripheral facial weakness. Brain MRI revealed enhancement of the left geniculate ganglion and the intracanalicular and tympanic portion of the left facial nerve (Fig. 1) . On 4-12-11, cerebrospinal fluid (CSF) exam was acellular, and CSF protein was 52 mg%. Polymerase chain reaction (PCR) analysis of CSF revealed no amplifiable VZV or HSV-1 DNA. On 4-12-11, saliva was collected for 3 consecutive days, processed, and DNA was extracted and quantified for VZV and HSV-1 by real-time PCR as described [2] , after which the patient was treated with valacyclovir, 1 g three times daily for 1 month. Although none of the 3 saliva samples contained VZV DNA, all three contained HSV-1 DNA (17,267, 97 and 4 copies per ml saliva, respectively). CSF analysis for antiviral antibody revealed anti-VZV IgG but not anti-HSV antibody. The serum-to-CSF ratio of anti-VZV IgG was markedly reduced (5.2) compared with ratios for total IgG (430) and albumin (211), indicative of intrathecal synthesis of anti-VZV IgG. Ten weeks after the onset of facial palsy, moderate facial weakness remained.
Discussion
Herein, we describe an immunosuppressed patient with myasthenia gravis who experienced acute peripheral facial weakness. Our search for the cause of the facial weakness provided evidence of active VZV and HSV-1 infection. Intrathecal synthesis of anti-VZV IgG antibody indicating active VZV infection confirmed the diagnosis of Ramsay Hunt syndrome zoster sine herpete (RHS ZSH). Amplifiable VZV DNA was not found in CSF, most likely because CSF was not examined until one month after the onset of facial palsy. Intrathecal synthesis of anti-VZV IgG, but not amplifiable VZV DNA, has also been detected in patients with chronic VZV vasculopathy [3] , chronic VZV myelopathy [4] , and chronic radiculopathy [5] , all in the absence of zoster rash. This is the first confirmation of RHS ZSH by intrathecal synthesis of anti-VZV IgG antibody. Other virological techniques have also shown that a small but definite proportion of "Bell's palsy" patients have RHS ZSH, verified by a 4-fold rise in serum antibody to VZV in 9.3% of patients with idiopathic peripheral facial palsy ("Bell's palsy") [6] , or by the presence of VZV DNA in auricular skin, blood mononuclear cells (MNCs), middle ear fluid or saliva [7] . Furthermore, in 6 of 32 (19%) patients with isolated peripheral facial palsy who had a 4-fold rise in serum antibody to VZV, geniculate zone skin scrapings from 4 of those 6 patients were positive for VZV DNA [8] . Terada et al. [9] also found that blood MNCs from 4 of 17 "Bell's palsy" patients were positive for VZV DNA. Although VZV DNA was not found in our patient's saliva, again most likely because saliva was not sampled until one month after the onset of facial palsy, early examination of saliva found VZV DNA in 20% of 10 [10] and 33% of 30 patients [11] with idiopathic peripheral facial palsy. VZV DNA was also detected in saliva of all of 54 patients with acute herpes zoster [12] .
While neither HSV-1 DNA nor anti-HSV-1 IgG antibody was detected in CSF, HSV-1 DNA was found in saliva of our patient on 3 consecutive days. PCR analysis of saliva has previously revealed the presence of HSV-1 DNA in 29% of 38 [13] , 30% of 10 [10] and 50% of 47 patients with idiopathic peripheral facial palsy [14] . HSV-1 DNA was also present in saliva in 6.3% of 1861 healthy individuals [15] , a frequency that increased to 90% in 50 normal individuals whose saliva was analyzed twice daily for 30 days [16] . Nevertheless, it is not clear why HSV DNA was detected while VZV DNA was not found in saliva of our patient one month after the onset of peripheral facial weakness.
Furthermore, the issue of which virus was more important in the production of the facial palsy is not easily resolved. Certainly intrathecal anti-VZV IgG antibody production indicates active VZV infection and makes the diagnosis of RHS ZSH inescapable. The detection of HSV DNA on 3 consecutive days might be regarded as compelling evidence of the role of HSV in etiopathogenesis although HSV has been detected in normal adult saliva [16] . While the probability of detecting HSV-1 DNA in saliva sampled once daily for 3 consecutive days is not known, its potential value in diagnosis assumes even greater clinical significance in light of the successful amplification of HSV-1 DNA in endoneurial fluid of 11 of 14 (79%) patients with Bell's palsy [17] .
Was the fact that our patient was immunosuppressed critical to detecting both viruses? We are unaware of data on the relative frequency of facial palsy in the immunocompetent compared to the immunocompromised patient. While the presence of both viruses might not have been coincidental, it is important to recognize that the patients with Bell's palsy in whose endoneurial fluid HSV-1 DNA was amplified [17] were immunocompetent. Furthermore, RHS, including RHS ZSH, occurs in otherwise immunocompetent individuals. Thus the exact role of immunosuppression in dual virus reactivation in our patient remains unknown.
After the detection of HSV-1 DNA in the endoneurial fluid of patients with Bell's palsy, antiviral agents along with corticosteroids became standard treatment, despite the unclear added benefit of antiviral therapy [18] . In fact, two large randomized double-blind control studies failed to show that antiviral treatment conferred additional benefit to corticosteroids [19, 20] , findings confirmed by a meta-analysis of treatments for Bell's palsy [21] . Nevertheless, de Ru et al. [22] noted that antiviral agents should be considered in patients with a severe or complete facial palsy, particularly in the context of high risk for zoster infection, even in the absence of zoster rash. In light of reactivation of two herpesviruses in our immunosuppressed patient, a short course of immediate antiviral treatment would have been warranted.
Finally, while it is unlikely that endoneurial fluid of patients with peripheral facial weakness will continue to be examined for HSV-1 DNA, the detection of HSV DNA in saliva has potential value and is rapid and noninvasive. Because HSV-1 DNA has been found in saliva in 6.3% of 1861 healthy individuals [15] , a frequency that increased to 90% in 50 normal individuals whose saliva was analyzed twice daily for 30 days [16] , clinical studies will require rigorous controls. T1-weighted gadolinium-enhanced axial image shows the temporal bones at the level of the facial nerve. Note enhancement in the left geniculate ganglion (long arrow) as well as in the intracanalicular segment (short arrow) and the tympanic segment (arrowhead). Curved arrow indicates the minimal physiologic enhancement of the right geniculate ganglion.
